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twentieth century. What came to light is 
the absence of a single structure that can 
illustrate Venice’s industrial past. The 
resources retrieved from the archives 
were skimmed in order to tell the 
historical transformations. The criteria 
applied to better address the overall 
project were two: the first to collect 
historical photographs to provide a visual 
story the local community could quickly 
empathize with; the second to consider 
images of industries that predated Vega 
as it exists today, to better understand 
the collective imagery that continues to 
be associated with the Park. Significant 
metadata (date, description, source 
and a few tags) were added to each 
image. It created a database of cultural 
objects related to the history of Vega: 
the first contribution to be included 
in the interface (LUST, McWilliams, 
Reas, 2010). Secondly, the study of the 
extensive bibliography about Porto 
Marghera highlighted many persisting 
rhetoric. Above all, the negative one 
stemming from a notorious past of poor 
working conditions, heavy pollution and 
workers’ riots. The one that saw the 
separation of the area from its social 
value during the decommissioning of 
the industrial pole. The latest one for 
which the STP was the chance to activate 
innovative entrepreneurship. The 
research chose to reformulate a selection 
of these texts to be translated into 
visual treemaps through Text Mining. 
The goal was to display thematic groups 
of terms to reveal unusual semantic 
associations, explaining or subverting 
the existing rhetoric. It was the second 
form of “datization” used in order to tell 
the Park (Cukier, Mayer-Schönberger, 

2013). Lastly, a detailed investigation 
of Vega’s current situation pointed out 
the existence of aspects that can enable 
the development of a contemporary 
digital working scenario. Indeed, the 
STP boasts an excellent broadband 
connection (up to 300 Mbps) and a 
strategic geographical location in Italy’s 
northeastern infrastructural network. 
Vega is easily accessible by public and 
private transportation, and is appealing 
to digital companies. Numerical and 
statistical datasets were retrieved to 
substantiate and make visible these 
positive assets (i.e. interactive datasets 
on digital connectivity, statistics about 
people traveling to and from Vega by 
train or bus, parking statistics, etc.). 
The translation of them into data 
visualization formed the third section of 
the application. 
Building on these materials, the design 
intent was to develop a new narrative 
paradigm of Vega. Translating cultural 
artifacts into data means activating 
new ways of understanding reality, 
hindered so far by the absence of 
adequate technologies (Manovich, 
2008). The interactive application is 
seen as a modern tool to structure, 
discover and add value to visual 
materials concerning Vega, offering 
an original way of understanding its 
complexity. In conclusion, in the case of 
Vega “datization” makes it possible to 
structure the visual imagery related to 
the history of the Park, finally making it 
accessible to a wider audience (Bruno, 
2016). This new narrative paradigm 
seeks to dispel the fear of clinging to  
the past so that Vega may finally look to 
the future.
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Exploring humanity combining 
Data Visualization with Digital Art 

Abstract. The paper presents two 
interactive installations that make use 
of datasets about the University of the 
Republic of San Marino to increase its 
visibility through Digital Art and meaning. 
Vibrancy translates sound in a continuously 
updated materic flow. Its goal is to show 
the vivacity of the University, quite isolated 
and located in an ancient monastery in 
the inner city of San Marino. This, to tell 
the restless movement that characterizes 
the School. Vibrancy’s software detects, 
processes and translates noises into 
movement. Metadata Juice explores 
human relationships mediated by the 
Internet, representing invisible data and 
digital relations generated in the virtual 
web space. The stream of information 
comes from the University firewall 
and its representation is associated 
with the binary code syntax. Data 
are translated into a hydraulic circuit, 
creating simultaneously a connection 
between analogue and digital realities.

Keywords: Dataset / Digital Art / Dataviz

1. Introduction
University is an anthropologic place, 
made by people who daily participate  
to the construction of its identity 
through culture and knowledge in 
form of invisible raw data. The paper 
presents two installations – developed 
in the Interaction Design Lab 2, taught 
by Daniele Tabellini, at the University 
of the Republic of San Marino – that 
try to explore the character of that site, 
depicting and processing information 
from several hidden datasets based on 
human behaviours. The educational path 
was articulated through close readings of 
the projects, practices of Information & 
Data Visualization and Digital Art.

2. Methodology
The design process has been developed 
through three phases, turning collected 
data into physical experiences: Dataset, 
Dataviz, Dataphys. 
The starting question was which type 
of data to collect as project material. 
Dataset consisted in a preliminary 
analysis about the spatial and 
conceptual context. It was useful to 
define significant datasets of Unirsm, 
reading its daily life and discovering its 
criticalities and strengths. The choices 
were dictated both by the narrative 
potential of data and how highlighted 
their contents aspects (Cairo, 2013).
Dataviz allowed finding appropriate 
expressive forms by associating different 
datasets, understanding their sources, 
the elements they are composed of, and 
their dimensional appearance in relation 
to their temporal variability (Tufte, 1983). 
In fact, particular attention was paid to 
the fourth dimension, time, founding 
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asset of any dynamic interaction as 
real-time mapping (Simanowski, 2011). 
Various graphical interpretations were 
experimented to identify the most efficient 
method to communicate datasets.
Lastly, Dataphys transposed abstract into 
physical data. Open source tools such as 
Processing+ and Arduino were used for 
software and hardware implementation 
and the phase was related to the 
development of physical prototypes. 
Previous Dataviz depictions were an 
important preparatory step in assigning 
a tangible form to shapeless information.

3. Results
The work led to hybrid metamedium 
artefacts that made legible invisible data 
(Manovich, 2010). The projects exposed 
on this paper are Metadata Juice and 
Vibrancy. Focusing on the behaviours of 
people who live Unirsm, they study two 
different dimensions: virtual and physical 
space.
Metadata Juice explores social 
relationships between people mediated 
by internet. The purpose is to represent 
the humanity of invisible data and digital 
relations generated in the web space. The 
stream of information analysed comes 
from Unirsm firewall. The representation 
is associated to the binary code syntax, 
where 0 and 1 mean if people are logged 
or not in a specific social platform, 
during the real-time. The installation 
translates data into a hydraulic circuit, 
connecting analogue and digital realities. 
It proposes different levels of reading, 
from the analytical representation 
data to the creation of an audio-visual 
experience. 
Vibrancy is an interactive installation 

which translates sounds in a continuously 
updated physical flow. The aim is to show 
the vivacity of Unirsm, quite isolated and 
located in an ancient monastery in San 
Marino Città. This to tell the restless 
movement that characterizes Unirsm. 
Vibrancy’s software detects, processes 
and translates noises into movement, 
with the purpose of emphasizing the 
visibility of the School. 
The spatial contextualization of each 
installation extended data expressivity to 
a multisensory level, creating different 
interpretations, ranging from qualitative 
analysis of information to the creation 
of an engaging user experience (LUST 
et al., 2010). The design process showed 
that the transition from numerical 
information to sensorial user experience 
takes place making visible hidden 
relationship of data with space and 
people. The installation becomes a 
collective artefact and the user, from 
simple observer, now sees its role in the 
creation of data (Simanowski, 2011).

4. Conclusion
The experiment merged apparently 
separated domains such as Information 
& Data Visualization and Digital Art. 
It highlighted that they share the same 
design material (datasets) and how 
processing tools of the first field are 
nowadays executive medium in visual art 
(LUST et al., 2010).
In conclusion, the Lab had a double value 
for Unirsm. It was precious to better 
understand the inner human nature of 
the School through invisible data. On the 
other hand, it found out new ways to tell 
the external world the identity of San 
Marino.
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Time Maps. Photography as 
the Display of Duration

I recently realized that, as an artist, in 
deep, what I was always trying to do was 
to find how to solve a “communication 
conflict” or, to put it in other way, how 
to communicate complexity. That´s real-
ly nothing new. The history of represen-
tation is the history of images created by 
man to understand and transmit life, the 
complex experience of the world. Artistic 
practices are always a tool of knowledge 
that deals with the Real, nothing less. Or, 
in other words, they are that procedure 
which frames the Real – understood as the 
unrepresentable, or as “what can not be 
said”.

To find concepts, affects, values, to discov-
er underlying structures in life, and com-
municate them. To represent reality, to 
build it over and over again. To propose it. 
This is the great play of forms, the waves 
of the cultural construct, that beat the 
beaches of the Real, the arena of complex-
ity. There is no way to focus on art and not 
being in that arena.
In photography, in particular, complexity 
is often presented through the specific re-
lationship that this medium professes with 
time. I am interested in an approach to 
time understood as one of the forms that 
takes Attention of and Relation.
Many authors who have dealt with specif-
ic forms of time in their photographic pro-
ductions have developed their graphic re-
search through the elements of grid, seri-
ality and sequentiality (difference and rep-
etition, or, “neither identical, nor differ-
ent”) as ways of expressing complexity.

Chrono-photography is an obvious exam-
ple of this fact (here we have Marey, Muy-
bridge, or Edgerton), but also narrative 

seriality in photography, or the so-called 
“cinematographic disassembly” of reality 
(i.e Allan Sekula), deals with these approx-
imations to complexity through the Rela-
tion. Spatial installations in art, or what 
might be called “informational environ-
ments”, often play a determining role in 
developing a network of semiotic links.

In my work I have often worried about 
how working these ideas. The early series 
of “El intruso” (2006) already contained 
the germen of a temporary and sequential 
search through the photographic support. 
The works that I present in this poster 
are two photographic installations devel-
oped in 2017, and exhibited at La Regenta 
Art Center, in Las Palmas de Gran Canar-
ia, within the framework of an individual 
exhibition in June 2017. In both of them I 
use a method that I call stacking.
In this photographic installation I try to 
approach to a “phantom antrophology” 
(Bataille), which, starting from the real 
event, or, indeed, from the cultural event, 
expands towards the sphere of myth.
The method of stacking images, in this 
work follows the pattern of a Russian Doll 
(one image inside the other, successive-
ly) allows me to propose an approximation 
to the complexity of the temporal experi-
ence by recording and synthesizing dif-
ferent durations in the same static grid. 
I work without hierarchies, I mean I use 
both images made by myself along with 
found footage images taken of Canary his-
tory, with the aim of tracking a kind of 
DNA, trace or inheritance. The conception 
of seriality and repetition lie in the proce-
dure but also in my subjects (crowd, social 
rite, entertainment, compulsion, devotion, 
tourism, merchandise). In this way I try to 
develop a kind of kaleidoscopic and myth-
ological image-synthesis of my island.

This mythical dimension of the Real is re-
vealed through the traces, the repetitive 
prints on the skin of photographic sup-
port. Are these traces that are automati-
cally staked, almost as scars on the skin of 
the photographic support, which are re-
vealing themselves the phantom behind 
things.
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The history of representation is the evolution of images created by man to understand and transmit life, the complex experience of the world. Artistic practices are always a tool of knowledge that deals with nothing less than the real. Or, in other words, they are that procedure which frames 
the real –understood as the unrepresentable, or as “what can not be said”.

To find concepts, affects, values, to discover underlying structures in life, and communicate them. To re-present reality, to build it over and over again. To propose it. That is the great play of forms, the waves of the cultural construct, that beat the beaches of the real, the arena of complexity. I 
gess there is no way to work on art and not be in that arena.

In photography, in particular, complexity is often presented through the specific relationship that this medium professes with time and its perception. Many authors who have dealt especifically with time in their photographic productions have developed their graphic research through the 
elements of grid, photomontage, seriality and sequentiality, as ways of expressing complexity of time and movement. Chronophotography is an obvious example of this fact (classical references would be the inaugural works of authors as Marey, Muybridge, or Edgerton).

But also another contemporary works related to narrative and seriality in photography (as the so-called "cinematographic disassembly" of reality) deals with approximations to complexity through the perception of time, involving concepts of duration and relation (i.e. Allan Sekula´s or Paul 
Graham´s photographic works). Without going further, cinematographic montage understood in its classical definition, as Deleuze points, is itself a mechanism that express the complexity of time perception.

On the other hand, spatial installations in contemporary art, or what might be called "informational enviroments", often play a determining role in developing a network of semiotic links and space-time relationships(1). In these kind of works the photgraphy is a basic element that play a 
fundamental role, as a key piece in the map of space-time relationships that propose these “informational enviroments”.

I am particulary interested in a photographic approach to the problem of time understood as duration, as discussed by the philosophers Henri Bergson and Gilles Deleuze (2). The idea of duration develop a whole theory of time and conciussness. Bergson reveals to us how time measured, 
mathematical time is not “real time”, but its symbolic image used by our intelligence, rather than duration. Conventional time would be an instrument certainly useful for practical life, but which conceals the essential character of what it replaces, the duration.

In some of my works, the experience of duration is proposed as a system of mobile cuts, or temporal perspectives that correspond to a sequence of the movements in the universe. These concerns can be tracked in my many of my former proyects, such as the early net-art series of "El intruso" 
(2006), which already contained the germen of a temporary and sequential search through the photographic support; or also “The Heirs” (2012) where I would started to use a a method that I call stacking images (3).

Specifically “Sutura” (2017) (4), the work that I present in this poster, is a photographic installation developed in 2017 and exhibited at La Regenta Art Center, in Las Palmas de Gran Canaria, within the framework of a solo exhibition in June 2017. In this potographic installation I used the 
method of stacking images. The construction method of the image is a digital assembly of images that follows the structure of a Russian Doll (one image inside the other, successively). It allows me to propose an approximation to the complexity of the temporal experience by recording and 
synthesizing diferent moments of an experienced duration in the same static frame. The aim is to register time and movement of a given duration, in a single frame or static form. through a dinamic form fixed in the stillnes of a photography I try to lay out a sort of trace of an experienced 
time, a map of tracks of a particular duration, made of remnants light particles. 

(1) The renowned exhibition “ATLAS. How to carry the world on one’s back?”, curated by Georges Didi-Huberman in 2011 for the ZKM Museum für Neue Kunst (Karlsruhe) would be an unbeateble exponent of this fact.
(2) I am refering specifically to his works: Gilles Deleuze, L'Image-mouvement. Cinéma 1, Minuit, Paris, 1983; and Heri Bergson, La Pensée et le mouvant, Oeuvres, París. PUF. 1959, 2ª ed. 1963.
(3) El Intruso, 2006, online Net-Art proyect . URL: <http://teresaarozena.net/index.php?/slightmobs/el-intruso/> ; The Heirs, 2012, photographic installation. URL:< http://teresaarozena.net/index.php?/main/la-tierra-vacia-los-herederos/>
(4) Sutura, photographic installation, 2017. Digital printing. Variable measures. URL: < http://www.teresaarozena.net/index.php?/parade-2017/sutura-apilamiento/

Process of staking images
Layer masks of the digital assembly

Sutura, 2017. Photography installation . 
Inkjet. 
Printing on paper 
(150 x 221,5 cm.
(1) 120 x 176,6 cm.
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The history of representation is the evolution of images created by man to understand and transmit life, the complex experience of the world. Artistic practices are always a tool of knowledge that deals with nothing less than the real. Or, in other words, they are that procedure which frames 
the real –understood as the unrepresentable, or as “what can not be said”.

To find concepts, affects, values, to discover underlying structures in life, and communicate them. To re-present reality, to build it over and over again. To propose it. That is the great play of forms, the waves of the cultural construct, that beat the beaches of the real, the arena of complexity. I 
gess there is no way to work on art and not be in that arena.

In photography, in particular, complexity is often presented through the specific relationship that this medium professes with time and its perception. Many authors who have dealt especifically with time in their photographic productions have developed their graphic research through the 
elements of grid, photomontage, seriality and sequentiality, as ways of expressing complexity of time and movement. Chronophotography is an obvious example of this fact (classical references would be the inaugural works of authors as Marey, Muybridge, or Edgerton).

But also another contemporary works related to narrative and seriality in photography (as the so-called "cinematographic disassembly" of reality) deals with approximations to complexity through the perception of time, involving concepts of duration and relation (i.e. Allan Sekula´s or Paul 
Graham´s photographic works). Without going further, cinematographic montage understood in its classical definition, as Deleuze points, is itself a mechanism that express the complexity of time perception.

On the other hand, spatial installations in contemporary art, or what might be called "informational enviroments", often play a determining role in developing a network of semiotic links and space-time relationships(1). In these kind of works the photgraphy is a basic element that play a 
fundamental role, as a key piece in the map of space-time relationships that propose these “informational enviroments”.

I am particulary interested in a photographic approach to the problem of time understood as duration, as discussed by the philosophers Henri Bergson and Gilles Deleuze (2). The idea of duration develop a whole theory of time and conciussness. Bergson reveals to us how time measured, 
mathematical time is not “real time”, but its symbolic image used by our intelligence, rather than duration. Conventional time would be an instrument certainly useful for practical life, but which conceals the essential character of what it replaces, the duration.

In some of my works, the experience of duration is proposed as a system of mobile cuts, or temporal perspectives that correspond to a sequence of the movements in the universe. These concerns can be tracked in my many of my former proyects, such as the early net-art series of "El intruso" 
(2006), which already contained the germen of a temporary and sequential search through the photographic support; or also “The Heirs” (2012) where I would started to use a a method that I call stacking images (3).

Specifically “Sutura” (2017) (4), the work that I present in this poster, is a photographic installation developed in 2017 and exhibited at La Regenta Art Center, in Las Palmas de Gran Canaria, within the framework of a solo exhibition in June 2017. In this potographic installation I used the 
method of stacking images. The construction method of the image is a digital assembly of images that follows the structure of a Russian Doll (one image inside the other, successively). It allows me to propose an approximation to the complexity of the temporal experience by recording and 
synthesizing diferent moments of an experienced duration in the same static frame. The aim is to register time and movement of a given duration, in a single frame or static form. through a dinamic form fixed in the stillnes of a photography I try to lay out a sort of trace of an experienced 
time, a map of tracks of a particular duration, made of remnants light particles. 

(1) The renowned exhibition “ATLAS. How to carry the world on one’s back?”, curated by Georges Didi-Huberman in 2011 for the ZKM Museum für Neue Kunst (Karlsruhe) would be an unbeateble exponent of this fact.
(2) I am refering specifically to his works: Gilles Deleuze, L'Image-mouvement. Cinéma 1, Minuit, Paris, 1983; and Heri Bergson, La Pensée et le mouvant, Oeuvres, París. PUF. 1959, 2ª ed. 1963.
(3) El Intruso, 2006, online Net-Art proyect . URL: <http://teresaarozena.net/index.php?/slightmobs/el-intruso/> ; The Heirs, 2012, photographic installation. URL:< http://teresaarozena.net/index.php?/main/la-tierra-vacia-los-herederos/>
(4) Sutura, photographic installation, 2017. Digital printing. Variable measures. URL: < http://www.teresaarozena.net/index.php?/parade-2017/sutura-apilamiento/
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Canary lslands Design System:  
a visual representation of 
a theoretical, instrumental 
and operational model 

The concept of Design System can be 
considered a model that gathers in a 
single map the dimensions, actors and 
interrelations a round the Design sector 
that take place in a delimited territory. 
Visual interpretations help to graphically 
represent complex concepts, such as the 
Design System. Many authors make use 
of visual interpretations to explain and 
disseminate their proposals of Design 
System models.

This poster presents Canary lslands 
Design System graphic model as a result 
of captu ring the dimensions, actors 
and interrelations considered part of 
the system in the Archipelago and it 
compares various proposals far visual 
interpretations of the System Design 
according to its morphology, objective and 
visualization strategy. 

A review of the literature on the theoreti-
cal design system models and the docu-
mentary study of cases of other territorial 
realities has been carried out. The initial 
proposal has been tested through a work-
shop with stakeholders. Canary lsland 
Design System allows us to know the state 
of the art of design as an academic disci-
pline, a professional activity and a crea-
tive industry, together with its potential 
to promote cultural, social and economic 
development in the Canary lslands.
These have been the preliminary results 
from the PhD research. lt is still a work 
in progress. Next steps research will be 
focus on the visual model refinement, 
together with its operability. lt is 
necessary to find represen tation systems 
that help visualize the relationships 
between the actors of the Canary lslands 
Design System.
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Typography and Geometry in 
an information graphic

Graphic designers need to structure 
and build with proportions the linguistic 
and iconographic signs of the visual 
systems we carry out. We also need to 
systematize, organize in a hierarchy, 
position and measure our designs, in 
areas such as visual identity, editorial 
design, or new informative formats 
to make easier the understanding of 
complex contents.

To achieve this, we apply concepts 
that derive from a field of knowledge 
with origin in Geometry. The history 
of Graphic Design is responsible 
for referencing very significant 
models or processes. We can mention 
milestones such as Harry Beck’s 
conceptual innovation in 1933 by using 
a single 45 degree angle on the London 
underground map (Rendgen 2012); or 
Rosarivo’s method for achieving the 
divine typographic proportion on the 
page (Catopodis 2014). We can also 
highlight the technical innovation for 
the generation of the curves and paths 
developed by Pierre Bézier, incorporated 
in the programs with vector tools and 
that every graphic designer or type 
designer currently dominates (Bringhurst 
2014).

This contribution shows the preliminary 
results of a study that examines and 
revitalizes the links between these two 
disciplines. Through the bibliographical 
study of several authors, with this 
project we wish to identify, classify and 
propose certain mathematical-geometric 
procedures and knowledge related to 
the construction of our visual culture. 
We will start from the proportions of the 

page and later we will focus on small 
details of the letters, essential signs in 
our daily communication. We will carry 
out an inventory with concepts such 
as the golden section, the spreading of 
the module in the grid, the proportions 
of the alphabet, units of measurement, 
sequences, construction patterns as 
well as other systems of interchangeable 
parts (Bringhurst 2014 , Cheng 2006, 
Elam 2014). This knowledge applied with 
good criteria makes the relationship 
between the components harmonious and 
consistent.

As a practical goal or a “graphic 
conclusion”, we want to dump this 
information into an infographics where 
this content inventory is visualized 
based on three interconnected areas: 
page, calligraphy and type design. 
This diagram will be illustrated 
with examples of our teaching and 
professional experience and can be used 
as educational material and inspiration 
for the community of students and 
professionals in graphic design, type 
design and information design in general.
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OPTICAL ADJUSTMENTS
Size and shape visual compensations to 
optimize signs for the human eye

GUIDELINES
This lines define the heights  
of the letters in a typeface

BÉZIER CURVES
Vector graphics method to draw 
curves with precision. (Paul de 
Casteljou and Pierre Bézier, 1962)

GRID OF SQUARES 
The grid allows us to organize the 
graphic elements harmoniously.  
The height of the spacing (leading) 
is the height of its basic module

COMPOSITION
To organize the elements on  
the page, we can consider different 
principles of composition

TYPOGRAPHIC GRID
The modules allow the designer 
to articulate and hierarchize the 
information in a flexible and  
consistent way

PROPORTIONS 
In calligraphy, we use the width of the nib 
to create the guidelines that define the 
proportions of the letters

ROMAN PROPORTIONS 
The Roman Capitals are models  
of proportion of the classic  
uppercase typographies

TOOL AND NIB ANGLE
Maintaining the angle of the nib 
according to the calligraphy style, is 
essential to set up consistent texts

LETTER SKELETON  
AND GEOMETRIC SHAPES
The skeleton is the structure of  
a letter; is a constructive determinant  
of its morphology

TIPOgraphy

The diagonal  
and the center

The rule of thirds

Rosarivo method to reach the divine typographic 
proportion, based on the works of Gutenberg

Studies by Jan Tschichold on the proportions  
in medieval manuscripts

The Golden Section

Modular and Baseline Grids

Geometric shapes in which different calligraphic  
styles are inscribed

Skeleton of letter «a» in italic and copperplate calligraphy

Proportions and nib angles for  
different styles: Uncial, Gothic, Italic and Copperplate
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Graphic designers need to structure and build with proportions 
the linguistic and iconographic signs of the visual systems we 
carry out. We also need to systematize, organize in a hierarchy, 
position and measure our designs, in areas such as visual 
identity, editorial design, or new formats for information to 
make easier the understanding of complex contents.

To achieve this, we apply concepts that derive from a field of 
knowledge with origin in the Geometry. The history of Graphic 
Design show us very significant models or processes. We can 
mention milestones such as Harry Beck’s conceptual innovation 
in 1933 by using a single 45 degree angle on the London 
underground map (Rendgen 2012) or the Golden section 
(Bringhurst 2014). Also important is the Rosarivo’s method 
for achieving the divine typographic proportion on the page 
(Catopodis 2014). We can also highlight the technical innovation 
for the generation of the curves and paths developed by Pierre 
Bézier, incorporated in the programs with vector tools and that 
most graphic or type designers dominate.

The current contribution shows the preliminary results of a 
study that examines and revitalizes the links between these 
two disciplines, Typography and Geometry. In our project we 
have identified, classified and proposed certain mathematical-
geometric procedures and knowledge related to the 
construction of our visual culture, after retrieving information 
through the bibliographical study of several authors.

We have started with an inventory of basic concepts related to 
Geometry. The study of these concepts have been extended to 
three interconnected areas: Calligraphy, Typography and Page 
Design. In a second step, we have organized this information 
into an infographics that has been illustrated with examples of 
our teaching and professional experience. 

In conclusion, proportion, symmetry, balance and precision are 
very important variables for graphic designers. This knowledge 
applied with good criteria make harmonious and consistent 
the relationship between the components. In this way, welfare 
is produced in the receiver’s mind and the graphic objects 
become more pleasant and accesible. 

NOTE: This contribution has been financed in part  
by theUniversity of the Basque Country, UPV / EHU. 
Tania Quindós was granted by UPV / EHU for her  
Doctoral Thesis project on Pictograms and Typography.
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Analysis of incidents registered 
by the 1-1-2 Canarias emergency 
services by using data science 
techniques with the R software

The study of alerts received in the 
emergency services is a very important 
issue in order to know different aspects 
of the time and spatial distribution of 
alerts in a given region. In particular, 
the Emergency and Security 
Coordinating Center (CECOES) 1-1-2 of 
the Government of the Canary Islands 
records detailed information about 
the incidents that are reported by the 
citizens through phone calls. Due to the 
high volume of information generated 
over the time in this process, it is needed 
to apply big data techniques to obtain 
statistical measures and results of 
interest. We have used the statistical 
software R and different libraries 
(Shiny, Highcharts, Highmaps) to 
present the data information in different 
interactive dashboards (time series 
charts to analyze the time evolution, 
geospatial representations of incidents 
density distribution, etc.). In this work 
we illustrate some of these charts that 
help the public authorities to study the 
incidents in the region during the last 
years.



255

Title:  
Analysis of incidents registered by the 1-1-2 Canarias emergency services 
Authors:  
Colebrook Santamaría, M. 1; González Dos Santos, T. 1 ; González Yanes, P. 1;  
Pérez-González, C. J.1; Plaza Martín, V. 1 ;Roda García, J. L. 1; Rosa Remedios, C.2;  
Affiliation:  
(1) Grupo de investigación TARO-ULL (Universidad de La Laguna) (email: cpgonzal@ull.es) ,  
(2) Centro Coordinador de Emergencias y Seguridad 1-1-2 (CECOES). 

The Emergency and Security Coordinating Center  (CECOES 1-1-2) is a public service 
of the Canary Islands Government. In this service are received all the emergency calls 
produced in the entire region, that involve sanitary, safety,  extinction or rescue alerts, 
which are managed in order to give an immediate and effective response.  

In the last years, the CECOES 
has collected a huge amount 
of data about the incidents, 
but scarcely used to both 
evaluate the possibility of 
analyzing the incidents 
distribution and to optimize 
the management of the 
resources. 

The platform 
show different 
results that can 
be crucial to help 
the CECOES in the 
coordination and 
optimization of 
the emergency 
services. 

In this project we used different computer programs 
typical in data science to process the information and a 
dashboard tool is developed to visualize and represent 
the results of interest. 

There are several controls 
that enable the users to 
select the values of the 
variables. The selection is 
shown as a subtitle, in the 
above part of the chart 

The first dashboard panel show the geographical distribution of percentage of incidents in the canarian 
municipalities. This type of charts is known as a choropleth map, where each county is represented as a 
colored polygon with an intensity proportional to the corresponding value of percentage. We are 
interested in representing the information for several variables in a fast and clear way  

An interesting feature of the dashboard is 
the possibility to zoom in-out the map 

A tooltip with information 
of each municipality is 
visualized responding to 
the mouse position over 
the chart. 

The legend in the chart 
shows the interval classes 
with the range of 
percentage values 
corresponding to the color 
intensity. The chart has a 
motion control to click and  
observe the evolution of 
distribution across the 
different years. 

The last dashboard illustrates the comparison analysis between the different islands and how are 
distributed according to the typology and assessment  of incidents as well  as the resources activated in 
the alert.  

The margin errors around the 
mean (represented as intervals) 
provide the user a quick reference 
about the accuracy in computing 
the averages.  
If the values are over dispersed, the 
average is imprecise. 

This dashboard shows again multiple options to compare, in this case, the average number 
of incidents between different years, months or, even, the time in the day. 

Let’s suppose that we are interested to compare the monthly average number of incidents that 
were associated to critical or exitus assesment in Arrecife (Lanzarote) 

Acknowledgments This work has been completely supported by the public company Management Services for Health 
and Safety in the Canary Islands, that is in charge of the operation of  the Emergency and Security Coordinating Center  
(CECOES 1-1-2). 

The chart represents several series but the 
user can select (over the chart legend) only 
those to be shown. 
The time series charts allow us to detect 
changes or identify patterns, that is very 
important in predicting potential future 
demands of the resources or, even, changes in 
the usual type of incident in certain 
municipalities.   
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The chart depicts again the average value (bar height) and the error margin 
(interval at top of bar). We can answer questions similar to the following: 
 
• ¿Are there statistical differences between the number of incidents in 

January related with consciousness alteration and the incidents by 
consultation of illness?   
 

• ¿How is the comparison between both type of incidents depending on the 
island? 

In this case, the example shows the average number of incidents along the day where the 
activated resources were ALS ambulances (advanced life support) and the local police in Las 
Palmas (Gran Canaria) 
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Experiences in data visualization 
of public statistics from the 
Canary Islands on mobile device

This poster outlines the experiences in 
the development of interactive tools for 
the visualization of public statistics open 
data. The developed prototypes have 
been made for web and mobile devices 
and they allow displaying statistical 
data collection by the Canary Islands 
Statistics Institute (ISTAC), both: 
numerically and graphically. These 
applications facilitate the analysis of 
economic, social and environmental 
variables of the Autonomous Community 
of the Canary Islands. For this has been 
used ISTAC BASE, the main system for 
the storage and spreading of statistics 
of the Autonomous Community of the 
Canary Islands. Usually, the statistical 
analysis is used as a resource for the 
decision making related to the scope 
from which the data come from. 
The purpose of the visualization is 
to represent them graphically in a 
clear and precise way, to help in their 
interpretation, even for an inexperienced 
public. In all examples, users can select 
temporal and geographical factors to 
define their queries. It is important to 
emphasize that in some cases, aditional 
sets of indicators have been defined, 
expanding those from ISTAC, providing 
users with more information about the 
reality of society.

All the tools have been designed 
thinking about its use for the quick 
and effective consultation of economic, 
social and environmental data in any 
location that has internet connection. 
This characteristic forces us to pay 
special attention to the usability of the 
obtained product, so user’s tests have 
been included.  
The interest in this subject is due to 
the limitations imposed by the fact of 
the reduced dimensions of the screens 
of the mobile devices. They have 
allowed design recommendations such 
as data breakdown, selection of axes, 
presentation of units, numeric format 
o and some improvements to facilitate 
interaction.

Another aspect considered in the design  
has been the portability to different plat-
forms, reason why all the developments 
have been realized following strictly the 
standards of the web. The portability and 
adaptability of the graphics is therefore a 
crucial aspect that has been guaranteed 
with the use of the JavaScript library: D3, 
based also on HTML, CSS and SVG.

Each of the applications focuses on the 
following indicators: economic situation, 
socio-economic indicators at the council 
level, environmental indicators at the 
regional level and a personal calculator 
of the CPI. In the latter case, an API 
has been developed that allows data to 
be exposed through a web service for 
reusing of data by any developer.
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Experiences	in	data	visualization	of	public	statistics	from	the	Canary	Islands	on	mobile	device interactive	data	visualizationusabilitypublic	statisticsopen	data

European Statistics Code of Practice
Principle number 15 refers to the 

presentation of statistics in a 
clear and understandable way

Objectives
Development of mobile applications to do more easy 

queries about specific topics
1

Perform usability tests with users to detect design 
errors

2

Responsive: Graphics generated 
using web standards.

Interactive queries: selection lists 
configured according to the indicator 

variables

Updated data

Pulsec app VIStac IMAS-Can

Vistac Situation
Indicator API

Custom indicators

Cross-platform 
development

User Experience
Usability test with users for each 

application.
Each application up to 7 tasks 

with 5 users

User profiles: Statistical experts, computer experts,  
medium level computer user, low level computer user

Operating Systems: Firefox OS, Android

Design problems

The main problems are due to the reduced dimensions of the screen

Tendency to use the mobile in horizontal position

Scarce information in the drawing area

Units are sometimes confusing.

In large series, overflowing of bar plots occurs on the mobile screen.

The user expects information to be placed on the points on the graph.

The initial filters generate confusion because a large number of options to be selected 

In the screens used for the filters it is expected to find a way to jump to the top of the list

Recommendations

Non-intrusive legends Filter preselection

Reset Filters
Hierarchical filters

Web standards

Experiences	in	data	visualization	
of	public	statistics	from	the	Canary	

Islands	on	mobile	device

Information is essential in decision making 
and to measure the efficiency of the taken 

policies.

Government and companies

Each time they demand more data 
regarding the issues that concern them: 

economy, environment, population, 
education, health, etc.

Citizens and media

Truthful
Guarantee of data availability

Data Source

The official statistical agencies are providers 
of quality socioeconomic data, which offer 

total reliability

Main system for the storage and 
diffusion of the statistics of the 

Canary Islands.

ISTAC.base

The audience without specialized 
training finds it difficult to consult large 

volumes of statistical information

Complex queries
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